Nanostructures, such as nanowires, nanotubes and metallic-dielectric nanocomposites, have attracted great attention from researchers because of their unique physical and chemical properties. These nanostructures also show excellent electron field emission (FE) properties with threshold fields less than 10 V/gm [1] . Although the origins of the excellent FE properties in these material systems are still under investigation, the FE properties of metallic-dielectric nanocomposites are believed to be dependent on the size and the distribution of the metallic nanoclusters.
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In this work, crystallised Co nanoparticles were synthesised by Co' implantation onto thermally oxidised SiO2 layers on silicon substrate. The implantation energy was 50 keV and the doses ranged from 1 to 7x1016 Co+/cm2. The possibility of controlling the size and distribution of the nanoclusters by changing implantation conditions (e.g. dose and energy) is the main advantage of this technique [2] .
The sample implanted with a dose of 5x1016 Co+/cm2 exhibits excellent FE properties and gives an emission current of 1 nA at electric fields (Fth) of 5 V/gm, as shown in Fig. 1 . Moreover, repeatable staircase current-field (I-F) characteristics were observed in FE measurements of the samples with a dose > 3x1016 Co,/cm2, in contrast to conventional Fowler-Nordheim type I-F characteristics in the lowest dose samples (1x1016 Co,/cm2). The Fth of the lowest dose sample exceeds 100 V/gum as compared to 55, 5 and 12 V/gm for the samples with a dose of 3, 5 and 7x1016 Co+/cm2, respectively.
The surface of these samples is atomically smooth, with the surface roughness < 0.5 nm, as determined from AFM measurements. On the other hand, crystallised Co nanoclusters were observed in samples with a dose . 3x1016 Co+/cm2 from cross-sectional transmission electron microscopy (X-TEM) measurements, as typically shown in Fig. 2 (a) . The average diameter of Co nanoclusters in the sample with a dose of 5x1016 Co+/cm2 is determined to be 3.6 nm with a standard deviation of 0.9 nm. Their statistical distribution is shown in Fig. 2(b) . Therefore, these results suggest that the formation of Co nanoclusters clusters in SiO2 matrix could create an electrical inhomogeneity local field enhancement effect similar to the discussion in Ag-SiO2 nanocomposites [2] . The staircase I-V characteristics of the samples may be speculated as arising from the Coulomb blockade effect of the Co quantum dots in the samples. In fact, metallic quantum dots embedded in a thin SiO2 layer on silicon substrate show effective Coulomb blockade at room temperature from the current-voltage measurements [3] 
